A field experiment was conducted to study the effect of foliar spray of ascorbic acid (50 and 100 ppm), benzyl adenine (50 and 100 ppm) and paclobutrazol (25 and 50 ppm) on growth, yield and some physiological parameters of (Helianthus annuus var. Sakha 53). Ascorbic acid was more effective than other treatments in enhancing growth parameters during stage I, while benzyl adenine was most effective during stage II. Paclobutrazol seemed to be less effective regarding growth characteristics. All doses applied tended to increase photosynthetic pigments, total soluble carbohydrates and soluble proteins of sunflower plants. The changes in proteolytic, amylolytic and lipolytic activities were also recorded. This was associated by improving yield quality and the nutritional value of the seeds. The effect of paclobutrazol was superior to that of ascorbic acid, benzyl adenine on increasing yield components. The highest lipid % was recorded by 50 ppm of ascorbic acid, whereas the highest carbohydrates and proteins of the yielded seeds were observed with plants treated with 100 ppm benzyl adenine.
INTRODUCTION
Sunflower (Helianthus annuus L.) is an important crop and ornamental plant in the world. It is used for animal feed and also it is the second most important crop producing edible oil after soybean ( indicated that treating pot marigold plants with BA at 100 ppm gave the highest number of inflorescences, which was significantly higher than the control in both seasons. Different benzyl adenine concentrations significantly increased inflorescence diameter, compared to control. Spraying plants with BA had also generally favourable effect on fresh and dry weight of inflorescences as compared to unsprayed plants. Zedan (2000) on Coriander and Zhang et al. (2006) on soybean observed that paclobutrazol treatments caused significant reductions in plant height, internodes length, leaf length and leaf area/plant, while dry weight per plant was increased. Zhang et al. (2006) on soybean observed that paclobutrazol treatments caused significant reductions in plant height, internodes length, leaf length and leaf area/plant, while dry weight per plant was increased. Therefore in the light of such findings, the present study was undertaken to investigate the effect of foliar application of ascorbic acid, benzyl adenine and paclobutrazol on growth, yield and biochemical constituents of sunflower plants grown under field conditions.
MATERIALS AND METHODS
Seeds of sunflower "Helianthus annuus" (Sakha 53) were obtained from Agricultural Research Centre, Ministry of Agriculture, Giza, Egypt. Uniform sunflower seeds were planted in natural loamy soil conditions in Botanical garden, Botany and Microbiology Dept., Fac. of Sci., Al-Azhar Univ., Nasr City, Cairo, Egypt, in a plot (4m width and 15m length) containing 7 ridges representing the following treatments: distilled water (as controls), Asc (50 , 100 ppm ), BA (50 , 100 ppm) and Pac (25 , 50 ppm). The seeds were sown on one side of the ridge, with 20 cm apart between the hills. The developed plants were irrigated when ever required. Concentrations of the used plant growth regulators were chosen according to a preliminary experiment in which they caused a maximum germination percentage. The plants were sprayed twice with the above mentioned treatments. The first treatment was made when the age of plants was 33 days, while the second treatment was made when the age of plants was 65 days. The plant samples were collected for analysis when the plants were 40 (Stage I) and 72 (Stage II) days old. At the end of the growth season, analysis of the seeds yielded from the different treatments and the control were done. Contents of chlorophylls were estimated using the method of Vernon and Selly (1966 
RESLTS AND DISCUSSION

1-Growth parameters:
The obtained results (Tables 1 & 2) revealed that application of ascorbic acid or benzyl adenine at 50 and 100 ppm created significant stimulative effects on growth parameters of sunflower plants. These effects were clear with the resulted induced increases in shoots and roots lengths; number of leaves/plant, fresh and dry weight of shoots and roots. Ascorbic acid was more effective than other treatments in enhancing growth parameters during stage I, while benzyl adenine was most effective during stage II. These findings are in accordance with Ewais ( 
2-Photosynthetic Pigments:
The contents of chlorophyll a; b; total chlorophyll (a+ b) and carotenoids of sunflower plants (Table 3) showed, in most cases, consistent and gradual increases in response to various treatments. applied. Ascorbic acid at 100 ppm was more effective followed by paclobutrazol at 50 ppm than other treatments in enhancing chlorophyll contents, while benzyl adenine (at both doses) was more effective than other treatments in enhancing cartenoid content. The 
3-Soluble Carbohydrates:
Results of the present work (Table 4) revealed that total soluble carbohydrates contents of sunflower plants were tended to increase, with some exceptions, in response to the treatment with either ascorbic acid at 50 ppm or benzyl adenine at 100 ppm. Application of paclobutrazol at 25 ppm markedly increased total soluble carbohydrates contents in shoot at stage II and in fruits whereas, paclobutrazol at 50 ppm significantly increased these contents in roots and shoots only at stage I as compared with the control. The highest increment in carbohydrates contents was observed in fruits as a consequence of applying 25 ppm of paclobutrazol and benzyl adenine at 50 ppm. On the other hand, ascorbic acid at 100 ppm tended to decrease total soluble carbohydrates contents in roots and shoots of sunflower plants. This was the case throughout the two stages of growth. Also, application of benzyl adenine and paclobutrazol (at both doses) significantly decreased these contents in roots during stage II. Concerning the fruits, data indicated that 100 ppm of benzyl adenine or 50 ppm of paclobutrazol induced significant decreases in carbohydrates contents. 
4-Soluble Proteins:
In the present study, it was found ( 
5-Enzymes Activities:
The obtained data (Table 6) (2003) found that BA at 10 -5 M had no effect on -amylase activity in Amaranthus caudatus seeds. It was also observed ( Table 6) 6-Yield components and nutritional value of the yielded seeds:
Results recorded in table (7) indicated that foliar application of ascorbic acid (Asc), benzyl adenine (BA) and paclobutrazol (Pac) significantly increased yield components of sunflower plants. The highest value of all yield, mostly, were obtained with plants treated with Pac. The sequence of increase in diameter of head; weight of head; weigh of seeds/plant and weight of 100 seeds was as follows Pac > BA > Asc. The increments of weight of 100 seeds estimated by 39.46%, 33.76% and 26.80% in response to treating with Pac, BA and Asc, respectively compared with the control plants. The positive effect of Pac on yield components followed the negative trend obtained previously on vegetative growth. Thus, it could be stated that treatments of Pac had a beneficial effect on yield components. In this respect, Abdul Jaleel et al. (2007) reported that the application of Pac on Catharanthus roseus had significant effects on photosynthetic and anatomical responses thus can be used for improving productivity in medicinal plants. Moreover, Lolaei et al. (2012) reported that the highest leaf number, leaf area, petiole length, and total soluble solid percent were observed in control plants, while highest fruit number, fruit weight fruit, fruit set, flower number and yield of strawberry were obtained in plants treated with 90 mg L -1 Pac. They also mentioned that foliar application of Pac prior to flowering is recommended to increase the yield of strawberry. The obtained results (Table 8) showed that carbohydrates contents were found to be significantly increased only in response to applying BA at 100 ppm, while treatment the plants with either BA at 50 ppm or Pac at 25 ppm caused significant decrease in these contents of the seed yield. It was also observed ( Table 8) From the bulk of data obtained in the present investigation, it can be suggested that treatment of ascorbic acid, benzyl adenine and paclobutrazol had a beneficial effect on growth and chemical constituents as well as yield quality of sunflower plants. 
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